To examine effects of light and heavy cigarette smoking on the incidence of low birth weight (LBW) and preterm births in African American women.
The deleterious effects of smoking on pregnancy outcome, particularly the increased incidence of low birth weight (LBW) births among women who smoke during pregnancy, have been documented for more than four decades, both in the United States and in other nations. [1] [2] [3] [4] Mittendorf et al. 5 estimated that 9.6% of LBW births in the United States were associated with smoking. Of the preventable risk factors measured by these investigators, cigarette smoking was by far the largest.
There has been limited study of the effect of smoking in African American pregnant women, who have been documented as having high rates of preterm and LBW births, although they reportedly smoke less than white women during pregnancy. 6 -11 This study examines the effect of smoking on both birth weight and gestational age in African American women who participated in a randomized prospective trial of a nursing intervention to reduce preterm and LBW births. It represents a secondary analysis of data collected in the original research. 12 The intervention in the original study included a single home visit for the initial interview and telephone calls from a primary nurse to the patient, two to three times each week, from the time of enrollment at 22 to 24 weeks' gestation until completion of the 37 weeks' gestation. After the initial interview, during which consent to participate was obtained and specific data were collected, women were randomized to intervention and control groups through selection of an opaque sealed envelope, prepared by the study biostatisticians, from a box. For teens of Յ17 of age, consent was also obtained from a parent or guardian. However, questions about smoking, drugs, and alcohol abuse were asked only when the subject was alone with the nurse. All subsequent contact was by telephone.
During the telephone calls, the woman's general well-being was reviewed, her current concerns were discussed, and she asked specifically about the presence of signs of preterm labor. Any areas identified as problems in initial or ongoing assessments, including nutrition, domestic violence, alcohol or other substance abuse, and smoking, were addressed. If a woman smoked, she was asked about the number of cigarettes she had smoked the day before the call, and this number recorded in her record. Strategies for reducing smoking were discussed. Regardless of whether or not she was successful in reducing her level of smoking, the nurse was always encouraging at every call, helping her to find a strategy or combination of strategies that would work for her.
The research questions for the secondary analysis were as follows: (1) Does smoking affect rates of LBW, preterm birth, or both? (2) Are the effects due to smoking alone, or to a combination of smoking with other factors, specifically substance abuse and domestic violence? (3) Does nursing telephone intervention to reduce LBW and preterm births have a differential effect on nonsmokers, light smokers, and heavy smokers?
METHODS
The data presented here represent a secondary analysis of data from a randomized trial. 12 The study was approved by the Clinical Research Practices Committee at Wake Forest University School of Medicine.
The sample consisted of 1146 African American pregnant women. All of these women received prenatal care in a public clinic, and 92% were eligible for Medicaid (Ͻ185% federal poverty level). Women were considered African American if they identified themselves as black or African American when demographic data were collected. One subject who was African was included in this group. Exclusion criteria were lack of access to a telephone and registration for prenatal care after 32 weeks' gestation.
Behavioral data about smoking, use of "street drugs" and alcohol, and physical abuse were also collected during the initial interview. Women were asked the following: "If you smoke cigarettes, how much do you smoke each day, on average?" Responses were "less than half a pack," "one-half to one pack," "one to two packs," and "more than two packs." So few women reported smoking more than a pack a day that data were collapsed to less than half a pack and equal to or greater than half a pack. Alcohol use was assessed by asking the following question: "How many alcoholic drinks do you have a week on average?" Possible responses were "none," "six per week," or "more than six per week." Women were told that a drink was 1 beer, 1 oz. of hard liquor, or 4 oz. of wine. Abuse of other substances was assessed by the question "Do you use street drugs?" with possible answers of "never," "occasionally," or "often." Regarding abuse, women were asked "Have you been physically threatened or abused, or involved in any fights or beatings." Data about birth weight and gestational age were obtained from the mother's hospital record. Gestational age was calculated using ultrasound evaluation when available, and from the first day of the last menstrual period when ultrasound evaluation was not available. When last menstrual period was uncertain, ultrasound was used in this group of patients.
The proximal etiology of each LBW birth (term, small for gestational age; medically indicated; preterm premature rupture of membranes; idiopathic preterm labor) was determined independently by two perinatologists who reviewed intrapartal data from a data collection form. Both were blinded to demographic data, including smoking status and group assignment (intervention versus control).
Data Analysis -squared analysis was used to compare characteristics of smokers and nonsmokers. Odds ratios (ORs) were computed from logistic regression to compare the incidence of LBW and preterm births in smokers versus nonsmokers. Logistic regression models were fit, controlling for alcohol use, street drug use, physical abuse, and woman's age.
RESULTS
At the time of the initial interview (22 to 24 weeks' gestation), 893 women (78.8%) reported no cigarette smoking and 253 women (21.2%) identified themselves as smokers. Smokers were almost equally divided between light smokers (less than half a pack per day, n ϭ 129) and heavy smokers (more than or equal to a half a pack per day, n ϭ 124). Of the 1146 African American women in the sample, 574 were randomized to the intervention group and 572 to the control group.
Both light smokers and heavy smokers differed significantly from nonsmokers in age and in prior and current alcohol and street drug use. In each instance, smokers were older and reported higher rates of prior or current drug and alcohol use. Only heavy smokers differed from nonsmokers in physical abuse before pregnancy. Difference in physical abuse in the current pregnancy approached significance: p ϭ 0.051 when light smokers were compared with nonsmokers, and p ϭ 0.059 when heavy smokers were compared with nonsmokers. There were no statistically significant differences in education level, limited meals, prenatal vitamin use, body mass index, interpregnancy interval, heavy physical work, and self-reported frequent to constant stress (Table 1) .
We subsequently examined the effect of cigarette smoking on LBW and preterm births. For both outcomes, the rate rose with each level of smoking (Tables 2 and 3 Next, we examined the association of smoking and street drug use, alcohol use, and physical abuse, variables on which smokers differed from nonsmokers (Tables 2 and 3 , adjusted rates). The pattern of increasing LBW and preterm births remained. Further, adjustment for maternal age barely changed the ORs or significance. Rates of both LBW and preterm births were lower in women with additional risk factors in all smoking groups, although the ORs followed the same pattern of increasing numbers of LBW and preterm births as smoking increased.
Next, we examined smoking status in relation to proximal etiology (Table 4) . Infants who were term (Ͼ37 weeks' gestation) but LBW were more common in smoking mothers (17.3% of nonsmoking mothers, 27.8% of mothers smoking less than half a pack per day, and 31.0% of mothers smoking more than half a pack per day). Smoking did not increase the percentage of preterm births that were medically indicated, secondary to preterm premature rupture of membranes, or due to idiopathic preterm labor.
Because the original study was a randomized intervention study, we subsequently looked at the effect of the intervention from the perspective of cigarette smoking (Table 5 ). Although the intervention was successful in reducing both LBW and preterm births in nonsmokers, smoking was associated with preterm and LBW births in both intervention and control groups. Smoking half a pack of cigarettes a day increased the rate of LBW births by 44.8% and 41.4% and the rate of preterm births by 48.5% and 25.3%, respectively, in the intervention and the control groups. When more than half a pack was smoked each day, the increase over nonsmokers was 67.7% (LBW) and 63.2% (preterm) for the intervention group and 52.6% (LBW) and 47.6% (preterm) in the control group.
DISCUSSION
In the United States, fewer African American women report smoking during pregnancy (10.3%) than white women (16.9%). 7 The percentage of African American teens who smoked rose to 5.3% in 1996 (a 6% increase) but remained much lower than for white teens (21.9%). 6 Preterm birth rates (Ͻ37 weeks' gestation) were 9.5% for white mothers and 17.4% for African American mothers.
However, smoking may have a differential effect in African American women. In nonpregnant African Americans, Wagenknecht et al. 8 found higher serum cotinine levels in both male and female smokers when compared with white smokers, despite the fact that estimated daily nicotine exposure and serum thiocyanate were higher in whites. Caraballo et al. 9 reported that black smokers had cotinine concentrations that were substantially higher at all levels of cigarette smoking compared with white smokers. Perez-Stable et al. 10 found that cotinine blood levels per cigarette smoked were significantly higher in black smokers than in white smokers. Blacks cleared cotinine from their bodies at slower rates. English et al. 11 focused on black and white women who smoked during pregnancy and found that levels of cotinine in black pregnant smokers were 27.4% higher than in white pregnant smokers. The low-income African American women in our study had rates of smoking (21.2%) that were twice as high as African American women nationally according to birth certificate data (10.3%). The study was conducted in a community in which cigarette manufacturing is a major industry, which may account, at least in part, for this high rate. The rate of smoking is also higher than for demographically comparable North Carolina counties.
The women in our study who smoked were different from nonsmokers in several respects. They were older and were more likely to have used or use alcohol or street drugs and to have experienced physical abuse before or during pregnancy. However, adjusting for these variables did not alter the pattern of the results.
Smoking affected both LBW and preterm births; both rates increased as the number of cigarettes smoked increased. For those women smoking more than half a pack per day, one in four delivered a LBW infant and one in five delivered a preterm infant. However, it is important to recognize that smoking less than a half a pack a day also led to statistically significant increases in LBW and preterm births when compared with nonsmokers.
When the proximal strategies in this sample were compared with African American women from an earlier sample in the same perinatal region, we found that the distribution was similar to that shown in Table 4 : 27.1% term-LBW, 14.2% medically indicated, 27.3% preterm premature rupture of membranes, and 31.3% idiopathic preterm labor. 13 When African American women did not smoke and received regu- lar telephone calls from a nurse between 24 and 37 weeks' gestation (i.e., nonsmokers in the intervention group), the rate of LBW birth was 8.5% and the rate of preterm birth was 7.1%. For nonsmokers in the control group, the rates were 12.7% for LBW birth and 11.2% for preterm birth. The rate of 8.5% is 35% lower than the national LBW rate for African American women (13%) and 46% lower than the rate for African American women in the county in which the study was conducted (15.6%) for the study years (1990 to 1995). The data in this study about cigarette, alcohol, and street drug use were based on a self report during an interview at 24 weeks' gestation, rather than on biochemical testing, and thus may suffer from underreporting. To be enrolled in the primary study, women needed to be enrolled in prenatal care. Some women who use alcohol and street drugs do not enroll in prenatal care or enroll very late in pregnancy. Consequently, generalizing these data to that group of women would be clearly inappropriate. Because the number of women who reported using alcohol and street drugs was small, that group was not further stratified by the frequency of use. A larger sample in which such stratification is possible would be an important goal of a future study. It is unclear why relative risks for both LBW and preterm births were lower when other risks were present than when they were absent (Tables 2 and 3 ). It does suggest that cigarette smoking is a significant factor in relation to these outcomes.
CONCLUSION
Cigarette smoking was associated with an increased incidence of both LBW and preterm births in this sample of African American women. Adjusting for maternal age, use of alcohol or street drugs or physical abuse did not change this pattern. A nursing intervention, through regular phone contact, was associated with LBW and preterm births in nonsmokers; however, smoking was associated with both preterm and LBW births. Special attention should be given to smoking cessation in African American women of childbearing age.
